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(57)Abstract: 

PURPOSE: To improve the reliability of a pilot symbol 
and to improve synchronizing detection performance by 
providing a means for interpolating the pilot symbol only 
to one channel among channels to be multiplexed and 
transmitting it on the transmission side, and providing a 
means for estimating the state of a line from the 
received pilot symbol on the reception side. 
CONSTITUTION: A pilot symbol (PL signal) 105 is 
inserted to the channel having a spread code '0' in each 
cycle by a switch 104. The multiplexed signal is 
modulated by a radio transmission part 107, and up- 
converted to a transmission frequency and transmitted 
from an antenna 108 later. On the reception side, the 
signal received by an antenna is down converted by a 
radio reception part, demodulated and inversely spread 
by an inverse spread circuit while using respective 
spread codes later. The PL signal is extracted from the 
signal inversely spread by a spread code '0' through the 
switch and based on that information, the transfer 
function of the line is estimated by a line state maintenance circuit. 
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imMvmm) *¥twi*. ±tmmM£K>wt>frrji£>> 10 403 

tc. K<£3t{cteu-£\ iUffiffJtt l ^ + ^;kd 4 0 4 

#{c^-f p v h ^>jjOi/£rtJ* OTiiifrr&cir. § 40 5 

f- + *WUn y h^^MO>=f»m< l>. &tc 4 0 6 

PlliS->Xf AiCtet^Ttt, |§JB#(Cffeffi<D-'<-r P h 4 0 7 

>^KC-^^ST^ (ttffllBT&) *«^?ti-5Ci(C 4 0 8 

<fc 0 . AVOi»h -»*;Ht J: SBMttft ({SfflWlfc) 4 0 9 

Jt^«Dte*6*Gj±«*-B\ ^*3tl/c^^**iKDPIWtft 4 1 0 

«ttiiorsi±3&j|ii*i-&«fc»*wr-5. >*-fn»h 501 

S/>ilOUcJ:SBIttttt <£j*M$fe> «5e©tfet£l«l±(C 5 0 2 
RAKE^RS-fsj^i^C/MiaiOtttiBlSli^BnS 20 5 0 3 

a»4«T5. 5 04 

[0B©M!#&8ffll§] 50 5 

[0 1 ] #!89!©SI*tW 1 (Cfett&C DMA^fl 5 0 6 

®Ra©«JS*jnT ^"a » *H 5 0 7 

[02 ] *#&IJB©||*60IJ 1 tttfSft 5 0 8 

h©-0!l£;^-rgt5£0 5 0 9 

[H3 ] &&ffl<D$mmi tctotiz? *v 70 i 

YO-VtemSW&m 7 02 

[04 ] -frmmmmm?. ccfcw&c DMAigMs 703 
m^go^^m-r^p v 30 7 0 4 

[05] *SBj©J|j!ffe{fi|3 0C*iWSCDMA^^Ii^ 7 0 5 

mmm<Dffif8.*9f;-?7n 7 0 6 

[06] itmPR<r>mMm4ici6tf &?- + *>iy 7 0 7 

KO— m*jn-?&£M 7 0 8 

[07 ] *|%BJ<DSIlte^J5 (Cbtt£C DMAilMS 709 

ms^t^^-r^p ^0 7 10 

[08] *^BJCD IIJfiM 6 Kfc W •£ C D M A MM&mg: 7 1 1 

I»g©ifil!^ft^o ? *0 8 0 1 

[09 ] #»!B©2B«W7 Kfcwsc DMAtm&mm 8 0 2 

flKR«0»JSSSrSVJ-^a 9 *0 40 8 0 3 

[010] #IMB©SSJ6W7 CCfettS ^ + *—? 804 

» KD-w^-ret^ia 8 0 5 

[011] jUVv h? + *iUK:j:Sej*©-«**r 80 6 

JHS0 8 0 7 

[HI 2] ffi*©?t**7*-77 F©-W**fi 808 

5£0 8 0 9 

[013] ^-fa 9 + Kgjg 8 1 0 

©— w*^-r«3aa 8 1 1 

[flF#©Si9J] 9 0 1 
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[&#fi«J3'J] ttft&SI 1 7 2 ©jfijetc J: &*iIE©igiS 

Cffeff B 3 ¥(S 1 1^(1 999) 7 £ 2 B 

[&W##1 #B§¥9-8 77 0 
[&KB] ¥>&9^ ( 1 997) 1/UOB 
[*Wf»] £^I¥£fR9-8 8 
W7-1 55 8 55 

H04J 13/04 

H04L 7/00 
[F I ] 

H043 13/00 C 

H04L 7/00 C 

[SfflB] 0*P3/325B 

[^mmiE i ] 
m&smi mi 

[*IW©*IW C DMA*«^gii«IteJ: t>*C D 
MA«^ie2itt>J: O'C D M A mM^MMm 

CDMA|S^©*tf*!>a«*jWC*jl»r. itfix- 
[»*B2] i jl— «f- ji/i&fi oar r 

cDMA<taag(i ^fftt 9 ess i^atc fc^-c . smim 

#K£. Mlilfcf^|ii»i^5#gi, 
ifcflM»**SW £ C DMAtoM&m&Sk 

mm. 

(if*JS3) ^p 7 |- ^dOKPgBfltt . <&©«« 
f-f £0191110)1 ^ + *^/c0Oii(B^<fc0fe^ 

c >&figft t i^igf s #a & «*. fc c £ £ -r 
i sstt©c dm a aoh &-§mm mm.. 

-Si- 



tcct*%fmt-rz>imm2 lets© cdma^is 

[fi^JI 5 3 SMtif*- £ * iff $8^— £ £ 

s* «*. fc c t 1 1 z>mm%. i uwd cdmai 

*JMC#«-r*#8*«*.ft:C £ #!$«£■*- Sttsjai 2 
fBi£©C DMA&fJg^Jite^a,, 

RAKE ^j£*fr£ 5 C £ £ 1 2 iSiS© 

cdma mm&mm.mmm.. 

BS1NR (Signal to Interfere 
nee — plus-No i se Rat io) ?:5}?S?>& 

'<v%m&7tji *) c t&<®mt?zn>m2 ists©c d 
ma*k«m£££k. 

m*M9 ) td Deis/c(*r^eii(c*jw^/N-- 

ia i imoc DMAMm&mikfssm. 

rc DMAMjUBm^mc 5jgft:fr&T-&-?-r, iuft^ 
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[0 00 1] 

tcm i »6 n 6 c d m a tm&mmm i&wis <£ c d m a 
i^»iegta teJ:o ! c dm A^^a^ft^-a cc w 
f •*>„ 

[0002] 

[ '&&<Dtm )2>7tT?-k X# 5$ 4 ttPI— ©**TtMK 

©a*«i5ii«{ca«*ffa5H?©@««UKr5!i:©c it?* 

■So C DMA (Code Division Mult 
iple Access) 4BfJ##f!l^7cjgi&©C 4 

«5(^7cS^ (SSMA) 4 1> 5 i»^*£t$C^ 
tCJfeOS^-r**. iS@ci£fftC DMATIi, «ISc©a 

fi3&*Bi— ©jaaa»*sw-rsfcii>ftMiS'r©T*« (ffe 

^©iifi^) 4#aBfc4©3*iS&l5J-«:-rsfflH (Miff 
raH)#*D. C©^flB*sCDMA{E^^X7-AH3fl© 

©stt«n^icsitr ssiMKiflraKL c © 

fc»«»S«"CB*g2SS©«JB«:i6 GfcSSe sfWffli 
#s&2B©*>©4 ft -?T -T^TB. &&4$£©3fl| 
©Sfi ^ 7 *>'ffe©fl -^ictb^r^L >*§^B. *©m 
-f§©fiHttttX<nc<S. TDD (Time Divis 
ion D u p 1 e x ) 4 ttSSSft H— ffttfi=S© C £ 

t?. k>jh>*sc4 fepf Bn. n— ©MijBaistt*2Mg 

[0 00 3 ] y^JUfl K*j» fttttt^A© 

ttSrWU 4>-&^t*^ MPI^ (BER) ZmZtclb 

tc^g&E b/i o#skigi>7^r&.5>„ 7x-y> 

leiw^^^siggtirc^ (h» iffc — . " m±& 
nmmmi 6 q am©7 * -i^^r*!^" m 

¥f&B- II Vol. J72-B-I I No. 1 
PP. 7-15, 1989). 
lf«*S'>jJ<^©it»(cja«lW{c^-f o ? h^»K^«IP 

Ao. ^i-*^©GaiBB»-r<cto%@t8©tt»*Ji3ei/ 

Alf. " DS/CDMA{C*3^5rt#Ml5]^igRAK 
E©^14" ff^!5$RR C S94-98, 1 994). - 

7?. iSSte^CDMAtcfct^l^W^^^cc-rs^r 
^Lt. > V 7- + *>1>&$>Z>. chB. l-o© 

- f z&mrz?- + * ;U4 BJ4Stcc^B#^f -r z^-c 



T~$<DmM&m$:tftj:'}o C©*§£. /qP7l-^ 
©«$Mtt?riS<-r2>fcd6{C. ^©tffS^-^IP^lSiilf 
5 f * ;u 4 ttm. h r >H;fj-c»<r-2> c 4 6 * -5 . 
[0 004] iSig&tfc CDMA (cteo-c. i^ + *;u 

( i ^fco©w*eaBSK*±B*tii«*e 
mo^-cr. simfiiijB. WW?*- 

[ 0 0 0 5 ] m l 2 CC-c-f D ? h -»^ffil>T7* 
* 3 - F£i££*7ft 5 iS£©^*T £ f * * - -7 

v h©«e*«*^-r. ti&^-^fcN^f (ffitjfn 

-KO-N-l)ffflbtSMtS„ &***i\rK>*4 
a v F^>*JU ( P Lmn) l 2 0 l #SHJBT$CCF*iJf 

[000 6] 

[^B^^t/J;^iTSPgi] O^L-. ±IBfit*©-7 
Ke^CCfcC^TB, aVo, h^>7K^©ii(i 
^- v Bt»$Sf-- * 4 |SI— ~C$> *) . a h ^>^;urHl 
©^. tStcffittn- K©fflSfflM©K»t*»). Hfl 
tt©i«c > |3i«S^igBBif r * o /c„ 

[0 00 7 ] —73. A^p;, hft*H»l>T7*f 

3- Feai*fT3Ec5»^©m#©7*-v» i 

tt*E-r-^«-^*ST^4A«ci 0 i/c. tf^-sm-^tc 

sutfe^p ^ hm^*^^^^c4(c^c^, 0 1$ 

S^CCAI? t£=FW-$:5-Z. C 4 tc^c -S 0 
[000 8 ] ^^B. C ©«t 5 &ft*©f8m££8?& 
TSfc©-C*0. A^D-; h^»^l/©fl«tt?r|S]±3 
•&T|H]^^<Dtt#gfSj±?raS c 4©r* 2,snfcc D 

m a mm^mmm j: a&mmw *ij: vmm-fim *: 
Jg«-r-2>c4^s^4^--s 0 

[0009] 

■f&tcSbiC. SI«ffliJ-CB. ^•fi-r-2>5 : - + ^;l/©l * 

^ ^r B i^a LriHMr^^ig^ii±. c©^--ru->h^ 
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(CGfc 
[0010] 

n-s. g/cgmw-ett, Ave, hs/>iiOMc#-9-«? 

[0 0 1 1 ] 

immw) (mmm dhi 1 ©su&iiwc 

•5. 0 1 Klfctvr. 1 0 1 BItf-$, 1 0 2 tt#gf 
088. 1 0 3Ki£K?|5]SS. 10 4ttX-f-^, 105B 
PLU^t. lOeUt^SBR. 10 7«*8^MMgB. 1 

[0012] iM« -r- $ i o i », ftmrnt, 1 o 2 -cn 

+ 1 ^ + *->UK:#Bt3*iS. &^ + *Ji/©M^ftt, gft 

sffitit«re*f#-3S£iMa*s 1 0 3 tc £ 0 ifc»3 n. 

lelSgl 0 6&c£9^JI£ftS,, aVp ? h^>sJOU (P 
Lfl#) 10 5B. X-f 9^1 0 4(Cj;f3iiim7 t -^ 1 

o i t mm&nztiz. ^mmmiao^xiz mmTmic 
mm* o * * » ^ tc» a g n a c t -enm s tt 

)i<Dm.mmmtte < . ct r c ©KP^©aiff 

MSP 1 o 7 cct ofisn, as<ts««(cT » 
-hsn/dt. t>7-^- i o 8*>6it«sns„ 

[0013] S2«*HJfe^©v;U?n- K£&<cfett 
h***-^? *—? -j Y<Dm*:m-?. fflMT ic*$l»T . 
PUf^{iEP.J]2 0 1 £1f«^-4ria&{gKIB2 02i 
*>£fr«3. PLfil#asmEBI2 0 HCPLff-^2 0 3*5 

*pa$*-i£. N+ 1 ?--f*^©fs^«^fisn. 1WT 

fttCffiifcft-Sf 0 ©P Lff-^2 0 3 (DfrAmm sns„ tc 
£©ffi{ftccffli>£#^;mTfcll<. 03©Wc^-r«fc 

PLfl-^3 0 1 (C54i:L,fcfiz;tft^?:^2>^ 

[0014] ±iBHtewcj:n«. itmfflijtt. j-wp v 

0. 'Wp v f-^-t- *^©T^©BiJS^0tiS„ $/c 

* + *;u©limut&£# pjt&cctt d . *S5&tt#£©ruj_h#@ 
[00 15] (H)6t^j2) ^HJgWcfc^SCDMAftS 

«^«ase*aE©«fiStatii]»« i tmm-c$>z>„ cdm 

A^i§^ag{ii£g©8fj&0d£S4tc^-r. 04tC*iC> 



t, 40 1 «T>f^-. 4 0 2 »^S«SP. 4 0 3 W 
iMffifft[5|8§. 4 0 4BX^-^, 4 0 5«PLff#. 4 

0 6tt«f£®3®E[51Sg. 4 0 7 «|Bj«8^leISS. 4 0 
8}*2WJ«[51Sg. 4 0 9B^[5I8S. 4 1 Ott'gffix 

[0016] 7>ft40 1 TSHML/cfl-^tt. «£S 

mgP4 0 2-c^^>3>^-h$^fsii$n/cft. miL 

®.®&4 0 3t#i£ffc??^£fflUTMi£tfc;**-i£. 
Uv \-is>tf)l, (PLff-Jf) 4 0 5«, X^?f404 

^br&tftf-sf o tc j; ■? ra?fi£«{$ n/cm^6ttttj 

^©WfB^rStciel^oeaK^^lil^t^fi^lBl 
?S4 0 6{c*sii-cJi^^. -eu-c. [5i^t»c^JiSi5isg 
4 o &icis^xwfcztxicm^~$mmwffi<D&zsis 
xfrommzm^r. *Mmm&&®384 o 

7-C^3n5„ 3 6tc. 2ffiW^[5|8§4 0 8-C2ffl{t 
^B£I513S4 0 4-C 1 OCD^-^^ijCC^SSftT 

sif-^4i otu-ctB^jsn^,, 

[0017] igeSl^fcJrntf. v^n- FSHfc 

fci>r. i S£ftJt^©^ri*ff sn/c^NV p » h 

fc^mt -SC it, p h '»^l/F^©T^Aj: 

< o . «»tt©i*iws>f a h isz/X)\,frh®m*m 

[0018] (Hjfet&J 3 ) ^HJ6^{c'*jW SCDMAi 

^ucii ©».«smgp i o 7 tc^m^'c^ijfflis o 9 £ 

ttl^/ctgfiS<b/c£o-Ct^ 0 i^t, ±IB5 0 9fcWttB 

1 iH— ©«RRr*4. 

[0019] 11^ 1 4RS«c. ^^-^5 0 1 «. 
^•itHK5 02TN+ 1 *->KC#gti*tlS. ^-StS 

SS5 0 3(c<fc0te«($ia, ^miaISS5 0 6 tcj; 0 
n-S. /MP? hi^>^ (PLft^) 5 0 5B, X-f 
? 5 0 4 tt J: <3^T@^J£i$(^0 ^rffo?- + 

Kommm^mj: < . iotc ©Ef B icDaififf ^ 

m» 5 o 7 «c £ o ^iB s n . mmffim®tc r v v 3 > ^ < 
-hsn/ct, r^T-i-b 0 s^^aimsn^. c©4 

^jHfiS|55 0 7 CCfcC^T. aS®A^(W8Wt-95 0 
9 tc <fc 0 ^IM^" 9$iJ©^^RgW{Ctf <c ^ C ifcj: 0 . 
-/ P V is >^)i>msU.fH<D^ +• ^JU^/c 9 ©iifl-'N' 7 
^fte©E^]J;0 4>?i«< 0tM*tf?c5. smw©»tt 
K. IQtffl2 4l5I«-C*S. 

[0020] ±ISIJ6W«:«fcti«. /Wa F->>^';1- 
>*'^©<t!iitt£<fc9i*< 1"5Ci«Kfef), IhIM 

-»^uaiffiEPa©2i«^'7*ffe©Era«t H»<ut 
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^aoffetc. wfo.n^o-cm?z>m<D^ja -j vis 
>*om# 505 zmm?- $m#tcjt^# < -r £ c 

£{f-f «± 1 ©2<il{f^t£ L/ct§£\ 

0 5£±m©{i#£m{g©A£3©ff-^£ IT 

1 ?**jU3fc9<£>j£f3'W<Din2 (=M£T£)fg© 
^••7T-i£fIt</cC£fc;££„ 

[0 02 1 ] (HM^4) *j|JSWctJWSCDMA^ 

&&mmmmL<Dmmrnmim i iisr^s. a i «c 

*$»,»-c, mm?-* i o i zfrmmffi i o 

hkc. temf-ztmm.?-* {^^-zm £*e 

mox. + *^£bTftffc[§lJgi 03{CiM^ o 

j^m^-* i o i&mftfrhfflffl^-ztmmr-zo) 
i ii^fil-r*^. 

[0 022] ±iev;U?n- KeSlfCfcWS^-f *>»b7 
t-v; h ©0!l£a 6 iCnkf . N + 1 ^ * * ^©{g-Sfj&i 
iSWT^(ca;l5{^0(DPLfi#6 0 1©# 
#r-2gfIERi!©M{g (UM^N+i) 

b. mm?- z *&m~? zmmm D?-+*;u602£tf 
m.7 : ~-%*&M?z>mmmB : }- + *>\'6 o 3&&<o. d 

? + *)V<DW(8mn 0 >T . P L fit^r 6 0 1 ©fig 
[0 023] 8r#^-*£g^i>*;l4c#ffcLT{££-r 

ttx&z. cn(c*tbr. ±ib^© i -5 (csijt®^- 

* £ It $R:f - * £ & * * )lXGm? S^sST 

^* n^- a zis* f a tc iaffl-r •& c £ tc 

[0 02 4] *HSSWC fcW 5CDMA* 

*§^si§{i§sa©«t^»JtJS0!i i tmmv&z>. cdm 
A^^s^t sia©^?rs 7 (c^t„ mmm 2 tc*$ 

l>T^Ufc04©tft)?K{CRAKE£j&|5|Sg7 1 OSrttl* 
fc»R6i«tr»rc»i. <fcot, ±IB7 1 0 4 £ 
|5j— ©«^t?*S. 

[0 02 5 ] T>-r^ 7 0 1 trSML/df «£S 
IISB7 0 2t?^>3>'N'-h$ft«m3ft/dg. MS 

0>h ( P L(t#) 7 0 5tt, 

L-caa»w#o tc J: o r^£t5(§ n^m^/p e>»m 

3ti. -g-©t»#R^»CC[Hl^©<£^W^*[p|.«t«3^Il 

?§7 o Gic^xmmr^. c©££. B&Mxsjftsia 
3S7 o 6t*. mm&Wimic&uy*)i<DmB*m7E.?z 



T-&&RAKE{C 1 &S& h U-->^<a-it£b-CiIJIH 

/ctt$R-r- * jl«EPiS©§~>>*^©titP?£ffll>T . 
&^ + *JHi|5jW&M87 0 7T^i&;*ft. RAKE 
^P8g7 1 0Tv>X#^->^<*ft£„ 36tC. 2 
<B*lJ^I5I!fS7 0 8"C2«b^n. ^£13387 0 9 "CI-? 
©^-^^JtC^Sn-CSM^-^? 1 1 £0Tffl;ft 

[0026] ±ieH«S^{Cj;nB. FfiiSK 

!ShfcitO?t* ^©PI»!^^*J J: i>* R A K E 
[0 02 7] (mmW6) ^mmmtCiai-f^CDMAM 

m^mmmms(Dmmmmmi tmmx&z. cdm 
Aii^i§fgi©^^s 8 fc^-r. 2 tc*? 
^-cfnLtcm4<DmfS.t l cmm^'7mwmn^8 i o ^r*n 

^./ctggi;£^o-rt,^ 0 <fcoT. ±128 l 0lumiH4 
[0028] T^7~r 8 o i x^motcmmt, um^ 

mSP8O2-cy^>n>^'-f-$ti0ll|$n/d*. MS 

%mmz o 3 r^ffit$f#-^^fflc»riMffiS5{ 

P F- ( P Lfl-^) 8 0 5 «. X^??804 

U X 0 (c J: o TMJ£«( 3 tifcff 6tt tB 

SS8 0 6(cte^-Cii^-r-5.o C©£*. MwmmmM 
S§8 0 6(CfeC»r. ^<1^-^S I NR (S i gna 1 
to Interference-plus-Noi 
se Ra t i o) ^tb^C tlc£*) . mm^vU'm 

}H»gi58 i oxmm^vznmLx. mm^icmtizti 
s§8 o Gxim.ztitc&isistffromBzm^x, mm 
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